What is claimed is: 

1 . A polypeptide having pyrimidine glycosylase activity, the polypeptide comprising a 
targeting sequence. 

2. A composition comprising the polynucleotide of claim 1 and a pharmaceutically 
acceptable carrier. 

3. A polypeptide having pyrimidine glycosylase activity, the polypeptide comprising an 
exogenous targeting sequence. 

4. A composition comprising the polynucleotide of claim 3 and a pharmaceutically 
acceptable carrier. 

5. A polypeptide having pirimidine glycosylase/ AP lyase activity, the polypeptide 
comprising a targeting sequence. 

6. A composition compris^g the polynucleotide of claim 5 and a pharmaceutically 
acceptable carrier. 

7. A polypeptide having i^lj^idine glycosylase/AP lyase activity, the polypeptide 
comprising an exogenous targetihg sequence. 

8. A composition comprising the polynucleotide of claim 7 and a pharmaceutically 
acceptable carrier. i. 

9. A polypeptide comprising: 

an amino kcid sequence selected from the group consisting of SEQ ID NO:41 , 
' SEQ ID NO:42, and SEQ\iD NO:43; and 
a targeting ^equence. 

1 0. A polypeptide comfi^ising: 
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an amino acid sequence selected from the group consisting of SEQ ID N0:41, 
SEQ ID NO:42, and SEQ ID N0:^2; and 

1 

an exogenous targeting sequence. 

11. A polypeptide comprising: 

an amino acid sequeitce having pyrimidine glycosylase/AP lyase activity, the 
amino acid sequence having at least about 1 5 % identity w^ith an amino acid sequence selected 
from the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID NO:43; and 

a targeting sequence. 

12. A polypeptide comprising: 

an amino acid sequence hiving pyrimidine glycosylase ZAP lyase activity, the 
amino acid sequence having at least about p % identity with an amino acid sequence selected 
from the group consisting of SEQ ID NOA t, SEQ ID NO:42, and SEQ ID NO:43; and 

an exogenous targeting sequence. 

13. A polynucleotide compriWng a coding sequence encoding a polypeptide having 
pyrimidine glycosylase activity, the polypeptide comprising a targeting sequence. 

14. A polynucleotide comprisikg a coding sequence encoding a polypeptide having 
pyrimidine glycosylase activity, thA polypeptide comprising an exogenous targeting sequence. 

15. A polynucleotide comprising W coding sequence encoding a polypeptide having 
pyrimidine glycosylase/AP lyase acti^V^y^ the polypeptide comprising a targeting sequence. 

1 6. A polynucleotide comprising a doding sequence encodmg a polypeptide having 
pyrimidine glycosylase/AP lyase activity^ the polypeptide comprising an exogenous targeting 
sequence. 

1 7. A polynucleotide comprising a codii^ sequence encoding a polypeptide having 
pyrimidine glycosylase/AP lyase activity anci^comprising a targeting sequence, the 

\ 
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polynucleotide comprising a ni^cleotide sequence selected from the group consisting of SEQ ID 
NO:44, SEQ ID NO:45, and SE^ ID NO:46. 

\ 

18. A polynucleotide compri^ng a coding sequence encoding a polypeptide having 
pyrimidine glycosylase/AP lyase activity and comprising an exogenous targeting sequence, the 
polynucleotide comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NO:44, SEQ ID NO:45, and SEQ it) NO:46. 

19. A polynucleotide comprising 2|l coding sequence encoding a polypeptide having 
pyrimidine glycosylase/AP lyase activity and comprising a targeting sequence, the 
polynucleotide comprising a nucleotide^ sequence having at least about 1 0 % identity with a 
nucleotide sequence selected from the gtoup consisting of SEQ ID NO:44, SEQ ID NO:45, and 
SEQ ID NO:46, \ 

20. A polynucleotide comprising a coding sequence encoding a polypeptide having 
pyrimidine glycosylase/AP lyase activity an^ comprising an exogenous targeting sequence, the 
polynucleotide comprising a nucleotide sequence sequence having at least about 10 % identity 
with a nucleotide sequence selected from the Woup consisting of SEQ ID NO:44, SEQ ID 
NO:45, and SEQ ID NO:46. \^ 

21. A method for increasing the ilepair rate of damaged bases in a cell, the method 
comprising introducing to a cell expcked to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount bf a polypeptide effective to increase the repair rate of 

^ damaged DNA in the cell compared tA a cell that does not comprise the polypeptide, wherein the 

-) ^ V / polypeptide has pyrimidine glycosyla^ activity and comprises a targetmg sequence . 

22. A method for increasing the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell exposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of a polypeptide effective to increase the repair rate of 
damaged DNA in the cell compared to a|cell that does not comprise the polypeptide, wherein the 
polypeptide has pyrimidine glycosylase Activity and comprises an exogenous targeting sequence. 

\ 
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23. A method for increasing\the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell Wposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of a polypeptide effective to increase the repair rate of 
damaged DNA in the cell compai^d to a cell that does not comprise the polypeptide, wherein the 
polypeptide has pyrimidine glyco^ylase/AP lyase activity and comprises a targeting sequence . 

24. A method for increasing the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell exposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of a polypeptide effective to increase the repair rate of 
damaged DNA in the cell compared to a cell that does not comprise the polypeptide, wherein the 
polypeptide has pyrimidine glycosylase/AP lyase activity and comprises an exogenous targeting 
sequence. 

25. A method for treating mutagenesis in a subject, the method comprising introducing to a 
subject exposed to or at risk of exposure ^o an agent that damages DNA a composition 
comprising an effective amount of a polypeptide having pyrimidine glycosylase activity and 
comprising a targeting sequence. \ 

\ 
\ 

26. A method for treating mutagenesis i\i a subject, the method comprising introducing to a 
subject exposed to or at risk of exposure to agent that damages DNA a composition 
comprising an effective amount of a polypeptide having pyrimidine glycosylase activity and 
comprising an exogenous targeting sequence.\ 

\ 

\ 

27. A method for treating mutagenesis in a\subject, the method comprising introducing to a 
subject exposed to or at risk of exposure to an %ent that damages DNA a composition 
comprising an effective amount of a polypeptid^ having pyrimidine glycosylase/ AP lyase 
activity and comprising a targetmg sequence. - 

\ 

28. A method for treating mutagenesis in a subject, the method comprising introducing to a 
subject exposed to or at risk of exposure to an agent\that damages DNA a composition 
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comprising an effective amount of a polypeptide having pyrimidine glycosylase/AP lyase 

\ 

activity and comprising an exogenous targeting sequence. 

29. A method for treating inimunosuppression in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of a polypeptide having pyrimidine glycosylase 
activity and comprising a targeting sequence. 

30. A method for treating immunosuppression in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of a polypeptide having pyrimidine glycosylase 
activity and comprising an exogenous targeting sequence. 

31. A method for treating immunoslippression in a subject, the method comprising 
introducing to a subject exposed to or af risk of exposxore to an agent that damages DNA a 
composition comprising an effective am^»unt of a polypeptide having pyrimidine glycosylase/AP 
lyase activity and comprising a targeting ^equence. 

32. A method for treating immunosuppression in a subject, the method comprising 
introducing to a subject exposed to or at risV of exposure to an agent that damages DNA a 
composition comprising an effective amoun^ of a polypeptide having pyrimidine glycosylase/AP 
lyase activity and comprising an exogenous ^geting sequence. 

\ 

33. A method for treating tumor formation\in a subject, the method comprising introducing to 
a subject exposed to or at risk of exposure to aii agent that damages DNA a composition 
comprising an effective amount of a polypeptid^ having pyrimidine glycosylase activity and 
comprising a targeting sequence. \^ 

34. A method for treating tumor formation in a\ubject, the method comprising introducing to 
a subject exposed to or at risk of exposure to an ageil^ that damages DNA a composition 
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comprising an effective amoun\of a polypeptide having pyrimidine glycosylase activity and 

comprising an exogenous targeting sequence. 

35. A method for treating tumOr formation in a subject, the method comprising introducing to 
a subject exposed to or at risk of exposure to an agent that damages DNA a composition 
comprising an effective amount of a polypeptide having pyrimidine glycosylase/AP lyase 
activity and comprising a targeting sequence. 

36. A method for treating tumor fprmation in a subject, the method comprising introducing to 
a subject exposed to or at risk of exposure to an agent that damages DNA a composition 
comprising an effective amount of a polypeptide having pyrimidine glycosylase/AP lyase 
activity and comprising an exogenous targeting sequence. 

37. A method for treating apoptotic ceil formation in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of a polypeptide having pyrimidine glycosylase 

activity and comprising a targeting sequence. 

\ 
\ 

38. A method for treating apoptotic cell formation in a subject, the method comprising 
introducing to a subject exposed to or at risk t)f exposure to an agent that damages DNA a 
composition comprising an effective amount ^f a polypeptide having pyrimidine glycosylase 
activity and comprising an exogenous targeting sequence. 

\ 

39. A method for treating apoptotic cell fom\ition in a subject, the method comprising 
introducing to a subject exposed to or at risk of e:^osure to an agent that damages DNA a 
composition comprising an effective amount of a polypeptide having pyrimidine glycosylase/AP 
lyase activity and comprising a targeting sequence. \ 

40. A method for treating apoptotic cell formation i\i a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure\^to an agent that damages DNA a 
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composition comprising, an effective amount of a polypeptide having pyrimidine glycosylase/AP 
lyase activity and comprising an exogenous targeting sequence. 
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